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Yinorelbine (Navelbine^. A New Semisynthetic Vinca Alkaloid 

A. Krikorian, F, Breillout 

Pierte Fabre M^icament, Boulogne . Fra ncc 



Surainary aad Key Words 

r^nofdbme (Navelbtnc*) is a new, seniisynthetic 5'Nor-viiica- 
alkaloid, modified on the catharantirie ring, developed by PieiTe 
Fabre Medicament. Vinorelbine is as potent as the other vinca 
aJfcaioids to inhibit mitotic microtubule polymeriyaiion. On the other 
hand, its activity is loAver on axonai mtcrctubule. PrecHnical studies 
have shown its broad spectruiri of activity in vitro and its antitumoral 
efficacy comparsblc or higher to that of other alkaloids against 
murine tumors :ind in xenograft models. The main experimental 
toxicity of vinoreihine ii a reversibie leiicopenia. No neurotoxicity was 
evidenced in rats, dogs and uiottkeys. 

After i.vl iiijcciicii in patients, the plasma kirietic is described by a 
tricompaitimental model with a high clearance, a very large volume of 
distribution and a long tenninal half life, irttermcdiate between vin- 
cristinc and xinblastine. Tissue uptake of vinorelbine is very intense, 
probably related to its high liposolubility, leading to higli tissue 
concentration compared to plasma. 

Phase 1 trial using weekly i.v. administration demonstrated a raaAimal. 
tolerated dose (MTD) of 27.5 to 35-4 mg/m^ and the recommended 
dose was established at 30mg/m^ weekly. In Phase IT studies, Vinorel- 
bi\ic wris shown to be effective in at least 4 types of cancer: Non-small 
cell lung cancer {remission rate: 33%), breast cancer (45%), adv- 
anced ovarian cancer (15% in he<ivily pretreatcd patients), Hodgkin's 
disease (90%). 

la all the trials, side effects are nene rally limited to a reversible and 
non-ciin-iulative leucopenia. Neurotoxicity appears to be mild, similar 
r.o that observed with vinblastine ?itid much less severe than with 
viiichstine. No evidence of cardiac, pulmonary, renal, hepatic or other 
)f^Grgan system toxicity has emerged. j 

Vinorelbine appears to be an original and promising anticancer agent 
which shows a large spectrum of antitumor activity and reduced side 
effects. 



yinorelbine ■ Vlnca alkaloids - PrccUmcal studies ■ Pimse-ifll iriah 



Znsammeafassuiig und Sdiliisselwdrter 

Viiiorelbin (Naveibine *)ist dn neucs semisyntheiisches 5'Nor-Vin- 
caalkaloid, diif* am Caiharantinring modifiziert ist. Es wurde von 
Pierre Fabre Medicament entwickeit. Es ist im Sinne der Hcmmung 
der mitotischen Mikrotubulipolytnerisation ebenso potent wie andere 
Vincaalicatoide. Auf der andeten Selte ist seine Aktivitjit auf die 
axionalen Mikrotubuii niedriger. Praklinische Studica haben sein 
breiies Aktivii^tsspektrum in vitro und seine antitumordle Wirksam- 
keit gezeigt, die ira Vergleich zu anderen Vincaaikaloiden bei murinen 
'iUraorcn oder in Xenografi-Modellen ahnlich oder hoher ist, Die 
wichtigste experimsn telle Toxizitit von Vinoreibin ist eine reversible 
i^ukopenie. Bei Ratten, Hundcn und Affen wurde keinc Neurotoxi- 
zitat nachgewicsen. 

Nach i.v.-Injektion bei Patienten wurde einc Plasmakinetik im Sinne 
eines Dreikompartmentmodejls mit hoher Clearance, einem sehr 
hoheu Vcrteilungsvoiumen imd einer langen terminalen Halbwertszcit 
bescliricben, die zwischcn Vincrisiin und Vinblastin liegt. Die 
Gewcbsaufnahme von Vkiorelbin ist seiu intensiv, wahrschcinlich 
wegen seiner hohen FettlOslichkeit, was zu eirier hohen Gewebskon- 
zentration im Vergleich ziim Plasma filbrt. 

Kiinische Phasc-I-Studien mit wochentlicher i.v.-Gabc zcigten eine 
maximal tolerabie Dosis CMTD) von 27,5 bis 35,4 mg/'m^; die empfoli- 
iene Dosis liegt bei 30 mg/m-^ w6chentlich, 

In Phasc-lT-vStudien zeigt Vinorelbin eine Wirksamkeit wenigstens bei 
vier Tamoren: Nicht-klcinzelliges Bronchia Ikarzi no m (Remissions rate 
33%), Mammakaizinom (45%), fortgcschrittenes Ovarialkarzinom 
(15%, bei stark vorbehandelten Patitnten), Morbus Hodgkin (90%). 
Bei alien Studicn waren die Nebenwirkungen auf einc reversible und 
nicht kumulaiive Letikoperiie bcgrenzt. Die Neurotoxizitiil scheint 
mild zu sein, ahnlich wje bei Vinblastin und viel geringer als bei 
Vincristin. Eine kardiale, pulmonale, renalc, hspatische oder andcre 
Organtoxizitat wurde nicht beobachtet. 

Vinorelbin scheint eine vielversprechende antineoplastische Substanz 
zu sein, die ein breites Aktivitatsspektrum und reduzierte ToxizitSt 
zeigt. 

Vinorelbine • Vincaalkalolde - PrakUniscke Priifung - Phase-IIH- 
PrUfutig 



The vinca alkaloids played a major role In cancer chemother- 
apy since the 1960's. Investigations of extracts from the peri- 
^vintile plant, Vinca Rosea, led to the isoiation of vin- 
tj'astine and vincristine. These alkaloids are dimeric structui-es 
composed of an indole nucleus (catharanthine) iinked to a 
<libydToindoic nucleus (vindoiine). In 1975, the first scraisya- 
thetic vinca alkaloid, vindesine, was sytithctized. The differ- 

'?ierie Fabre Medicament, Boulogne, France 



euce between these three vinca alkaloids only cotisisis in the 
nature of the substituents on the vir^doline ring. 
An original chemical reaction developed by Poticr [i] (Gif- 
sur-Yvettc) led for the first time to a modified structure of the 
catharanthine nucleus. After condensation with vindoline, a 
family of new derivatives was obtained, among which vinorel- 
bine was selected for its powerful iiiliibitory effect on tubulin 
polymerization and low spiralization activity. Further studies, 
preclinical and ciinica!, confirmed the particular antitumoral 
properties of the molecule. 

Vinorelbine, developed by the French Company Pierre Fabre 
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Medicament, has obtained a marketing approval in France for 
the treatment of non-small cell lung cancer; other indications 
are currently under investigation. Results so far obtained in 
breast cancer appear especially promising. 



Toxicology, Fhannacology and PfaarmBCokinetics 



ficd is dcsacctyl vinorelbine, a derivative presenting the same 
activity and toxicity than die parent compound [5, 6], 



CJinjcai Studies 

Phase I Studies 



^4 
ill 

i 
$ 



i 



The dose limiting toxicity of vinorelbine is leucopenia. Ti*an- 
sient increase in SCOT and SGPTwere noted in rats and dogs 
but not in monkeys. Its neurological potential is very limited. 
Unlike vincristine, vinorelbine does not inhibit spermato- 
genesis and does not lead to important gastrointestinal ejects. 
Vinorelbine inhibits microtubule assembly, thereby blocking 
formation of the mitotic spindle apparatus which is necessary 
for cell division. 

In intact tectal plates from mouse embryos, vinorelbine, vin- 
cristine and vinblastine were equipotent to induce a depoly- 
merization of mitotic microtubules, but vinorelbine was less 
active on axonal microtubules than the other vinca alkaloids 
[2]- The rate and extent of vinorelbine induced tubulin aggre- 
gation is much lower than those of vincristine and vinblastine. 
Moreover, vinorelbine is the only vinca alkaloid that discrimi- 
nates between the various types of microtubules [3]. Since 
neurotoxicity may be mediated by spiralization of axonal 
microtubules, these data are consistent with an improved 
therapeutic index for vinorelbine. The dnig is cytostatic at 
nanomolar concentrations, in vitro, against a variety of human 
tumor cell lines (leukemia, non-small cell and small cell lung 
cancer, colon and breast cancer, malignant melanoma and 
'brain tumors). 

Against murine tumors, L1210 leukemia, Bie melanoma and 
Pjiss leukemia, antitumoral activity of vinorelbine was equal 
and often higher compared to that of other analogues both in 
terms of survival time and long term survdvors. Antitumoral 
activity was higher when the drug was administered by i.v. 
route. 

Vinorelbine developed a high activity against human tumor, 
xenografts on nude mice: LXi, Q90, LCgg (small cell lung 
carcinoma), L27, (non-small cell lung carcinoma), MXi 
(mammary adenocarcinoma), ST4 and ST40 (stomach tumors) 
[41, In vivo, vinorelbine combination with etoposide or cispla- 
tinum produces additive effects with a marked increase in 
survival time and long term survival without increased toxicity. 
After i.v. injection, the plasma kinetics of vinorelbine are 
described by a bi or tricompartimental model, with a high 
clearance, a very large volume of distribution and a long 
terminal half life (40 h for human beings), intermediate be- 
tween vincristine and vinblastine [5, 8, 9], Vinorelbine is 
rapidly and avidly taken up and retained in a wide variety of 
tissues. Tissues to plasma ratio is large, ranging from 20.1 10 
88,1 except in fat and braiti [5]. When compared with vincri- 
stine and vindesine, tissue concentration is higher for vinorel- 
bine in spleen, kidney, stomach and lung. Vinorelbine is 
predominantly excreted by fecal route via an intense biliary 
excretion [5-10]. The remainder (8 to 14%) is excreted in the 
urine. Overaii recovery is incomplete as it was observed with 
other vinca alkaloids even after 3 or 4 weeks. Despite exten- 
sive work performed so far, the metabolic pattern of vinorel- 
bine presently is not fully known. The only metabolite identi- 



The first Phase I study [11 j included 30 evaluable patients 
(median WHO performance status of 2) with a variety of 
hematological (n-19) or solid (n = l1) tumors, all heavily 
prctreated with multiple polychemotherapies including some- 
times three different vinca alkaloids. They were treated with 
vinorelbine on a weekly schedule, starting at a dose of 3 mg/m'^ 
up to 36 mg,'m^. Cohorts of at least two patients were treated 
according to a modified Fibbonacci schedule. 
The dose limiting toxicity was hematologic, specifically 
leukopenia and neutropenia. At 27.5 mg/m^/week, 54% of 
patients experienced Grade 3 or 4 neutropenia during 12 % of 
cycles. At 35.4mg/m^Aveek, 20% of patients during 8% of 
dosing cycies experienced Grade 3 neutropenia. Platelets were 
relatively unaffected; only one of the 18 patients treated at the 
27.5 mg/m^ level exhibited a Grade 3 thrombocytopenia. 
Anemia, while frequent, w^as moderate even at the highest 
dose. White count nadirs for Grade 3 and 4 toxicity typically 
occurred at day 7 to 10 with fuU recovery in all cases at i to 3 
weeks. Because of the relatively rapid onset and recovery of 
myelosuppression, a weekly dose schedule was feasible. Non- 
hematologic side-effects were mild. Neurotoxicity Grade 1 
(consisting of paresthesia) was observed in two patients, one at 
27.5 mg/m^ and the other at 35.4 mg/m^. In this study, 2 partial 
responses (1 in a patient with Hodgkin's disease and 1 in Non- 
Hodgkin's lymphoma) and 3 minor responses were obtained. 

Phase il Studies 

Phase 11 studies were performed in advanced non .small cell 
lung cancer (NSCIvC), breast cancer, ovarian cancer, Non- 
Hodgkin's and Hodgkin's lymphoma (Table 1). 
NSCLC [13]; Because preclinical data suggested that vinorel- 



Tabig 1. Antimmof efficacy of Vinorelbine (VlfN) in phase li srudies 



Type of tumcer 


Treatment 


Line 


n 


CR 


PR 


Objective 
Response 
rate (%) 


NSCLC 


VIN 


Ist 


69 




23 


33 


Ovarian cancer 


VIN 


2 + 


32 


I 


4 


15 


Hodgkin's disease 


VIN 


1st 


30** 


1 


26 


90 


Hodgkin*^ disease VIN 


2 + 


17 




6 




Nori-Hodgkin*s 














Lymphoma** 


VIN 


2 -f 


18 


2 


5 


37 


Breast cancer 


VIN 


1st 


25 


5 


10 


60 


Breast cancer 


VIN 


Is? 


13i 


11 


48 


45 


Breast cancer 


VIN 


2nd 


33 


2 


7 


24 


Breast cancer 


VIN + 5FU 


1st 


27 


8 


U 


70 


Breast cancer 


VIN 

+ Adriamycin 


1st 


38 


9 


21 


79 



♦Clinical responses, **high grade and low grade. 
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h nc "cncentrates in lung tissue and is active against NSCLC 
htinuin razxor ceU lines, the first Phase n study was conducted 
i!-, rs oreviously untreated patients with inoperabie progres- 
sm?- NSCLC showing a sufficient performance status. 
Most of the patients were clderiy (median age 64) and male 
(n = 75)- ^^^^ histologtcat examination led to the folloAving 
dassification: Squamous cell carcinoma (n = 57), adenocar- 
cinoma (n- l5), undifferentiated (n = 6). Patient distribution 
according to stage was: Stage I-Ii 8, stage HIA-HIB 29 and 
stflf^c IV 4i. Patients were treated with i.v. vinorelbine on a 
weekly schedule at an average dose of 30mgf'm^ (range 
21.6-37.7), diluted in 125 mi of riormal saline and infased over 
20 min. Treatment was continued until progression or Grade 4 
toxicity apDeared. The median number of treatment cycleti was 
8 (range 1-59) days and the median interval between the 
cycles v^^as 8 (range 5-57) days. 

The 78 patients received 931 cycles at a mean dose of 29.3nig/m^. 
Ail patients were evaluable for tolerance and 69 for response. 
There were 23 partial responses yielding an objective response 
rate of 33.3% (confidence interval 22-44%). The median 
onset of response was eight cycles and the median duration of 
response 34 weeks. The median survival time was 32 weeks for 
aU patients and 63 weeks for responders. Eight patients had 
durable response lasting more than one year. 
The most frequent atKl' clinically rniportant toxicity was 
myelosuppression. Grade 3: and 4 granulocytopenia occurred 
in raore than half of the patients, corresponding to 21% of 
evaluable cycles. Approximately one-third of the dosing cycles 
\vere delayed due to leucopenia. This toxicity is not cumulative 
and readily reversible upon discontinuation of the drug. Mild 
tci moderate anemia was common; thrombocytopenia, how- 
ever, did not occur. 

Due to the known risk of neurotoxicity with the viiica 
alkaloids, all patients were carefully monitored for signs and 
symptoms of neurotoxicity (constipation, maxillary pain and 
peripheral neuropathies) in this Phase il trial. Mild to moder- 
ate coastipation occurred in 33.8% of patients during 8.9% of 
the dosing cycles; 6 patients presented constipation Grade 3 or 
4. Soir.e evidence of peripheral neuropathy (primarily loss of 
deep tendon reflexes) was prevalent but generally mild. All 
patieuts treated for longer than six months (n==8) experienced 
abolition of deep tendon reflexes, suggesting that this is a 
cumiilative toxicity of Wnoreibine. Grade 1 or 2 paresthesias 
^/erc experienced by 5.2% of patients. Nine patients (11.5%) 
^^xpetienced Grade 3 toxicity (asthenia and decreased muscu- 
lar force). Electrophysiologic studies were done at baseline 
and at the end of week eight (or a total dose of 240 mg^'m^) to 
detent ine qualitative and quantitative effects of vinorelbine 
adnunistration on neurologic function. There were no effect 
on cutaneous sensory nerve fibers (Type II fibers) and motor 

: nerve fibers. However, proprioceptive nerve fibers (Type X 
f^hers) of the sural triceps showed evidence of mocierate 

; uxonaj degeneration. 

,- Grade 3-4 local cutaneous reactions at the site of injection 
■ occurred in 10% of the patients corresponding to 1.7% of the 

K cycles. 

■|; Gastrointestinal toxicity was unfrequent and generally mild: 
;J-:80% of the patients did not suffer from nausea or vomiting. 
^v:;75% cf ;hcm did not experience any alopecia. Two patients 
|v(2.7%) presented allergic reactions and one patient experi- 



enced bronchospasm 30min after receiving a 2nd course of 
vinorelbine, not repeated on rechallenge. 
Advanced Ovarian Cancer [14j; 38 patients with advanced 
ovarian cancer were enrolled in a Phase II trial. All patients 
had at least one prior surgical procedure and at least one 
cisplatinum-containing regimen. 12 patients (32%) had failed 
to two prior regimens. 10 patients had received tadiation; 3 on 
the pelvic area only and 7 on both the pelvis and abdomen. In 
the 32 evaluable patients, the objective response rate was 15 % 
with one complete response lasting 73 weeks and four durable 
partial responses, lasting 10, 11, 17 and 47 weeks, respectively. 
Vinorelbine was generally well tolerated. The dose-limiting 
toxicity was niyelosuppression; 38% of the patients experi- 
enced Grade 4 neutropenia corresponding to 9% of cycles. 
Grade 3-4 non-hematological toxicity included nausea-vomit- 
ing (8%), alopecia (8%), amstipation (147o), peripheral 
neuropathy (5%) and local cutaneous reaction (5%). 
Malignant Lymphoma: 32 patients, aged 5 to 60 years, with a 
balky or extended non-pretreated Hodgkin's disease [15], 
were treated with vinorelbine 30 mg/m^/week for four weeks 
prior to receiving standard therapy with MOPP-ABVD. In 27 
of the 30 evaluable patients, a reduction of the initial tumor 
volume greater than 50% was observed after one or two 
vinorelbine injections. Vinorelbine was well tolerated over this 
short course of therapy. Grade 3 or Grade 4 neutropenia was 
seen in 2% and 1% of cycles, respectively. No nausea/vomit- 
ing or^ constipation was noted. One patient experienced a 
Grade 2 decrease of deep tendon reflexes and two patients 
mild to moderate transient paresthesias. 
A further Phase II trial was instituted for patients with pre- 
treated Hodgkin's disease and non-Hodgkin's lymphomas 
[16]. 53 patients entered this trial, all heavily pretreated with 
several chemotherapy regimens and, for most of them, by 
radiotherapy, Vinorelbine wa.s administered at the same dose 
and schedule. Out of 17 evaluable patients with Hodgkin's 
disease, 6 partial remissions (8-30 weeks duration) and 8 
minor responses or stabilisation were obtained. Among the 9 
evaluable patients with non-Hodgkin's lymphoma, 2 complete 
remissions, 1 partial remission and i stabilisation were 
observed. Out of 9 patients with low grade non-Hodgkin's 
l>Tnphoma, 4 achieved a partial remission and another 4 had 
stable disease. The overall response rate in this very heavily 
pretreated population is of interest (37%), The mean response 
duration is rather short (12 weeks), but could be explained by 
the fact that these patients had exhausted all the therapeutics 
possibilities. 

Advanced Breast Cancer: 6 Phase 11 studies have now been 
completed: Two in first Line treatment and two in second and 
third line. In these 4 studies, vinorelbine was given as single 
agent. In the other 2 trials, vinorelbine was combined with 
either 5-fluorouracil or adriamycin in non pretreated patients. 
In the preHminary first Line vinorelbine Study [17] for 25 
evaluable patients, a high response rate of 60% (5 complete 
and 10 panial remissions) was obtained, with a median 
response duration of 22 weeks. However, it has to be noticed 
that the patients included in this study are not representative 
since 65% of them presented only one metastatic site and 
lymph node metastases were the target site in 44%. 
Therefore, the second fim Line Study [IS] included a large 
jx>pulation (157 patients), stratified for metastatic targets. 
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36%, 39% and 25% of the patients, respectively presented 1, 
2 or 3 and more metastatic sites. The overall response rate 
achieved was 45% (confidence interval: 36-53%), with 11 
complete and 48 partial remissions for 145 e valuable patients. 
Tne rate of response according to metastatic site ranged 
between 24% (liver) and 67% (skin). The median duration of 
response was 32 weeks. 

In second/third line treatment of metastatic breast cancer, the 
2 studies [19, 20] involving 50 and 33 patients respectively 
pretreated "by anthracyclines in more than 80% of cases, led to 
conclusive results. Response rates of 24% and 30% were 
obtained and the median response durations were 15 and 21 
wcelcs. In both studies, the target sites were liver and lung 
metastases for half of the patients. 

The high efficacy of vinorelbine as single agent was further 
increased by combination w\Xh 5-fluorouracil or aUriamycin. 
Vinorelbine (30mg/m", day 1 and 5), combined with 5- 
fiuorouracil {750mg/m^» day 1-5) every 3 weeks, in 27 j 
patients non previously treated for metastatic disease, led to a i 
response rate of 70.3% (8 complete and 11 partial remissions). 
The median duration of response was 44 weeks. Similarly, 
high response rates of 79% (9 complete and 21 partial remis- 
sions out of 38 patients) was obtained when vinorelbine 
(25mg/m^, day 1 and 8) was combined with adriamycin 
{50mg/m^), every 3 weeks [22], In this study, response dura- 
tion is not yet evaluable, since 32 patients are still under 
evaluation. 

In all these studies ^ granulocytopenia has been the dose limit- 
ing toxicity, with 50% or more patients presenting a Grade j 
3-4 toxicity. Although granulopenia is essentially not cumula- ; 
tive and, in most cases, rapidly reversible, and resulting in only 
few infections episodes (less than 15%), treatment had to be 
delayed in a significant number of courses, suggesting a dose 
intensity of approximativcly 60%. 

The three Phase fl trials indicate a high efficacy of vinorelbine 
in advanced breast cancer as evaluated in non randomized 
studies. Its high response rates are very unusual for vinca 
alkaloids, and allow the postulation that this drug might be 
one of the most active agent in this indication. 

Non Conclusive and Ongoing Studies 

At the usual dose and schedule (30mg/m^/week), vinorelbine 
has not shown evidence of activity for advanced colorectal 
cancer for pretreated head and neck as well as renal cell 
carcinoma. Other types of cancer are presently under investi- 
gation such as small cell lung cancer, testicular cancer, malig- 
nant melanoma, kidney and cervix carcinoma. Moreover, 
another schedule of administration (4 days continuous infu- 
sion) is also under study. Fin ally, the oral route of administra* 
tion appears to be particularly promising. Formulation prob- 
lems, however, stiU have to be solved to increase the stability 
of the drug before resorption. 

Conclusion 

The experiences so far obtained with vinorelbine snggest that 
this drug may have significant advantage over the other chemi- 
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bteiien:UaoacHiO-fr«i,mikrokjislaiIjiKCcilul<He.Maisqucrft^ 
Mj^gnesiumstearat. Mcthylhydroxyprcpylcellulose, Utandioxid, Et- 
senoxidL Zofran i.v. 4 rngfl-v. 8 mg: Natriumshlohd, Natriumcitrat 
2HiO, CiiroftMBSure-Monohyrirat, Wcsscr flir Injekikmszwcdx. 
An>rendiii%^bift«; Zorran 8o)g/4mg Filiroabicrten: ttbdkcit. 
Srechieiz und Erttrocfacn bd Therapie rail Zytostatik* und Strah- 
knihcnpie. Zofiw iv. 8 tag/^y, 4 mg: ObeUccit, Brcchieiz uod Br- 
brcchcn b« TViBpicinii Zytostaiika. WirtcimgswetM: 5 HTrfter^ 
toranugoT^isL Gegenanzdgeo: Zobaa 8 ing/4 mg Hlmtabletten und 
Zofran i.v, fi mgrlv. 4 irg diirfcn nidu aogewmdei wciden bel iw- 
kanntar Obwempfindlichtaat gegen dtc IPrfiparatc. Ondonsctnm zcigtc 
in prfflclinwchtn Un»tsuchungea keine terarogenen Wiritungcn. 
Trotztfcm dUr/en die Ariftcaittittcl wKljrw>d der Schwio^Mlvift. v« 
allcm in den ersien 3 Mdiu'^oi, nut nach sorgHilUsu^ NuUxm/RuikO' 
Abwigung angewendci werden. TiMvemidw eigaben, dafl Ondansc- 
titsi in die Mudennikh iiJiergelil. Daher soJJlc wShiend einer 
Behandlimg nici-rt g^stRlt vrcnktL EHe Arzncjrrittel diirfen nicht bei 
Kindtrc uiittr 4 Sshien cngewtndl wtrden, da ftir diesen Pcrsonoj- 
icreij bishdr Keine ausjeicb«)d£o Bfahningen vodiegen. Vondcht \st 
geboten bei der Behandlung ^oo Paticaim mil achwtrier Bedntfiichti- 
gimg der Etarnimotilitot (Obsmdctiori), da Oatfen^ttoo die Motflii3i 
dM amercn Kbgcn-Dwin-Traktes veiniindcni kann. Ntbajvrirkun- 
gen: Kopfsckmerun warden hSuHg beobachtcL tj^bsr WiinrtegcfUhi 
im Kopf imd Oberbiudi oder Flush wuitle bericluet. GekgentUch 
ItdUDcn vorCbergriiende, asympiOTnaiJschc Erhftiuagen von Atnino- 
trfinsferawn auftretco. Da Ond^msetrtw die DicVriarmpassagc vexlang- 
Siuni. Icfinnen die f*rl^>a^ bei einigen Patienten zur Obstipation 
Aiibren. Sehr selten wurde tifacr t)beienipfindbchkehsf«akiionen vom 
Sofart^ berichtet GdegentHch wurdcn bei intra vcneser Applilcation 
- insbes<n:dere bd wiederhoter Anwend^mg - lok&le Irrttationen on 
der EiasUchslcUe bcotwcJwet W«hseIwirituttg<0 Bait MHlereft Mit- 
teln: Syjtanatischc Untustidiunga) zu Wecluelwnlomgen ficficn 
t»slang mcht vor. Wlditigtie Inkompatibait^en: Zofran Injcktions- 
I^tmgeii noOrn gcnuvll nicht in 6a Spritze Oder Inftisionsflasche nth 
Andcren Arzneiniitld-haltigcn Ldsungoi Oder iiid^ QbopnificA Infn- 
siomUisungen g^scht werduL Die Injektioasltisung darf nicht tnt 
Autoklaven sienlisiert werden. Bei einer Verabiekhung vtm Hucrro- 
uracil'haUigcn Ldsiuigen in einer Konzeotrotion roa grOoer ais 0,8 mg 
FiaomoizUfttfl kotnmi ts zur .AusfiUlung von Ondansetion. Angaben 
2ur Misdihariceii i. u. Art der Amrendung: Mischbarbtit von Zafrsn 
i.v. 4 mgA.v. 8 mg: Ziofran i.v. 4 mg/Lv. 8 mg ist init folgeridBn 
gebrSuchlidjen InfiwionBldsungcn tnischbar: KodisalzlOsung 0,99fc, 
GlucoselSsibig 5%, Manoiio^lOiitiog iO^, RtiigerliJsung, Karniinchlcv 
fid-ZMafiriumcliIoridldflmg C03%/0,9%), KahumchJorid^lucosel6- 
sung (03%/5%J. DieLftsiaigcn soilea vpr Gebrauch frisch zubeicitel 
werden. Die Kooipatibilitlitsuniersucljinigcti mil den o. g. Wsungen 
icigtea, d80 did Mischyngcn bis zu 7 Tage stabi] sad (bei Raunitem- 
peratur oder im Ktlblschrank). Veratveichuog nilt andcreii Arzitei- 
miUdldsungen: Die folgendcn Inru&ionsk>KungendL:rfen nur Uberein 
Y-StUck dcTn Zofran enihaltenden Tnfusionssystem zugegcfccn wer- 
den, wobei did Ondansetron-Kcmzentralion im Bereich von 16- 
l&y jigMil (z-B. 8 mg/5C0 ml bzw. 8 mg/SO raJ) und die Ondanseaon- 
Infusicnsrate bei 1 mg/Stunde liegen solute. Cisp]attn*ha(t!ge 
Losusgen: Die Konzenmuion Qspladn-haltigei L{^unga), die ilber 
einen Zeatr aum von eiijiM bis acht Sninden gcgcljeii warden kdrtiien, 
darf 0.48 mg/ml (z.B, 240 mg/500 ml) nicht Uberschieitni. Carbo- 
platin-haUige lisungoi: Oie Konzentntian Carboplatin-haltlger 
XxJsungen, ditubcr eiatnZeitraum von 10 Minuienbisxueiner Stande 
^egcbcn werden kSnnen, darf den Bcitish 0,18 mg^mil bis 9,9 mg/ml 
(Z.B. 90 mg/500 ml baw. 990 nig/100 ml) nichl iiberschreiien. FIuo- 
rouracil-haUige l^osui^en: Die Konzcniraiion Fluorouraril-Jultiger 
Losungcn, die mit einer Inftisionsrate von rnndcstens 20 ml'Stunde 
(500 mi/24 Snmden) gegebWi werden ki&uiea, darf 0,3 mg/rnl (z.B. 
2,4 g/3 i Oder 4<X> mg/500 nti) nicht ttberid'^iten. HiJJiere Kuoro- 
Ufacit-jfCQirsentiBtioncn fUhpeo ta einer FiUitBig des OGdanectroa Die 
Rnorouracil-lwJUgeR LGtungen kttaaen MagneMumchlorid bia zu ei- 
ner KoHentrelictfi von 0.045% enthaJien. Eteposld-lialttge 
Losungen: Die Konzentrailon Etoposid-haltiger Lduuigen, die iiber 
cinen Zeitrtum van 30 Minucen bis zu etner Stunde gegeben werden 
Vftmen, darf den Bereidi 0.14 mg/ml bis 0.25nig/ml (z-B. 
70 mg/500 ml brw.iSC mg,'! i) nicM iibcrscfaritcn. CeflUizidiBi-hal- 
tfge Lmuasat: CeTiazidiin-DoKn vun 250-2000 mg, die nach den 
An^&bcD dos Henicnen rubocitet werden (2,5 ml Wasser filr Injek- 
tigns2wecjce filr 250 und 10 ml fu: 2 g 0:fiazidim), k^inen alx 
ifttravcQftse Boluslf^idcaon (ibcr ca. 5 MinuKn gcgcbcn werden. Cy- 
clopfeosphamid-haltigc Ldsuagtn: Dosen von 100 mg - 1 g Cydo- 
pbosphamid^ die den Angaben des HenteUerg zubeieitet wenSeTi 
(5 ml Was«T flir Injektiomwecie filr i(X) mg CyclopJiosphamid), 
werden als i.v. Boiu&injelaidri Qber ca. 5 Minuten gcgeben. Do«)nt' 
bicki-haltige Ldsongen: Dosen von iO-lOOmg Doxorubicin, die 
naci» den Angaben des Herstelleis rubereiiet wcnlen (5 ml Wasser ftir 
InjcktiQnszwftcke rur 10 tng DoxCTutjidn), wcrder. all i.v, Bolusirycit- 
tiao tiber ca, 5 (Vfinuten gegeben. Wcitere Informationen enmchmen 
Sic bitte der Fachinfornifltion. t!andeIsform£i] und Prfise: Zo&an 
6 mg: N 1 15 Filmtabiettcn DM 672^24, ZoSim 4 mg: N 1 13 Film- 
tableKcn DM 436^54^ Zofran i.v. 8 rag; 5 Ampullen DM 373,46, Zo- 
fran i.v. 4 ing: 5 Ampuiien DM 260,59, AnstaJtspaciiungen: 
ApoA.-Viricflyfsprelseinjd.MwSt. £4%. Stand; Jfanuar 199\. 
Glaxo Oman. 2060 Bad Oldesloc 
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cal vinca alkaJoids. The favourable response rates and signifi' 
cant number of durable responses obtained in NSCLC appear 
to be particularly interesting. 

The present data obtained by vinorelbine for treatment of 
advanced breast cancer indicate response rates higher than 
40 7o in first Line, higher than 20% in second Line, within 
combination chemotherapy, using 5-Fluorouracil or Adriamy- 
cin about 70% . The rate of complete remissions in vinorclbinc 
monotherapy ranges from 5-26% , the response duration from 
16-44 weeks. 

The activity of vinorelbine for malignant lymphoma appears to 
be very promising, although not yet completely documented. 
The activity in ovarian cancer deserves further investigation. 
The very limited peripheral neurotoxicity induced by vinorel- 
bine is unusual for vinca alkaloids. It might be explained by 
the more specific effect of the compound in mitotic microtubu- 
les, as well as its reduced spiral izating effect. 
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